Crystal structures of the title compound (systematic name: morpholin-4-ium 2,5-dibromo-4-hydroxy-3,6-dioxocyclohexa-1,4-dien-1-olate), C 4 H 10 NO + Á-C 6 HBr 2 O 4 À , were determined at three temperatures, viz. 130, 145 and 180 K. The asymmetric unit comprises one morpholinium cation and two halves of crystallographically independent bromanilate monoanions, which are located on inversion centres. The conformations of the two independent bromanilate anions are different from each other with respect to the O-H orientation. In the crystal, the two different anions are linked alternately into a chain along [211] through a short O-HÁ Á ÁO hydrogen bond, in which the H atom is disordered over two positions. The refined site-occupancy ratios, which are almost constant in the temperature range studied, are 0.49 (3):0.51 (3), 0.52 (3):0.48 (3) and 0.50 (3):0.50 (3), respectively, at 130, 145 and 180 K, and no significant difference in the molecular geometry and the molecular packing is observed at the three temperatures. The morpholinium cation links adjacent chains of anions via N-HÁ Á ÁO hydrogen bonds, forming a sheet structure parallel to (111).
Chemical context
Anilic acid (2,5-dihydroxy-1,4-benzoquinone) derivatives, such as chloranilic acid (2,5-dichloro-3,6-dihydroxy-1,4-benzoqinone) and bromanilic acid (2,5-dibromo-3,6-dihydroxy-1,4-benzoqinone), appear particularly attractive as a versatile template for generating hydrogen-bonded selfassemblies with various organic bases (Zaman et al., 2001; Molčanov & Kojić-Prodić, 2010; Gotoh & Ishida, 2011; Thomas et al., 2013) and also as a model compound for investigating proton dynamics in hydrogen-bond systems (Ikeda et al., 2005; Seliger et al., 2009) . Furthermore, salts and co-crystals of anilic acids with organic bases have attracted much interest with respect to organic ferroelectrics (Horiuchi et al., 2008 (Horiuchi et al., , 2009 (Horiuchi et al., , 2013 .
In our previous study, we reported the crystal structure of morpholinium hydrogen chloranilate, C 4 H 10 NO + ÁC 6 HCl 2 O 4 À , in which a short O-HÁ Á ÁO hydrogen bond is formed between the chloranilate ions and the H atom in the hydrogen bond is disordered over two sites (Ishida & Kashino, 1999) . The measurements of 35 Cl NQR (nuclear quadrupole resonance) for the compound in the temperature range 4-300 K showed an anomalous temperature dependence of the NQR frequencies, which cannot be explained by the conventional Bayer-type lattice motion: one of the two frequencies exhibits an anomalous increase with increasing temperature from 4.2 K while the other frequency shows a rather fast decrease with temperature. The anomalous behavior was ascribed to a drastic temperature variation of the disordered O-HÁ Á ÁO ISSN 2056-9890 hydrogen bond, as revealed by multi-temperature X-ray diffraction (Tobu et al., 2012) . In the present study, we have undertaken the structural determination of morpholinium hydrogen bromanilate, C 4 H 10 NO + ÁC 6 HBr 2 O 4 À , to extend the study of hydrogen-bonding in the amine-halohydroxybenzoquinone system.
Structural commentary
The title compound is isomorphous with morpholinium hydrogen chloranilate in the space group P1 (Ishida & Kashino, 1999; Tobu et al., 2012) and has a quite similar molecular packing to the chloranilate. The asymmetric unit of the title compound comprises one morpholinium cation and two halves of crystallographically independent bromanilate monoanions, which are each located on an inversion centre (Fig. 1) . The conformations of two bromanilate anions are different from each other with respect to the O-H orientation as shown schematically in Fig. 2 .
In morpholinium hydrogen chloranilate, the bond distances of C3-O2 and C6-O4, which are involved in the disordered O-HÁ Á ÁO hydrogen bond, showed slight but systematic decrease and increase, respectively, with temperature [C3-O2: from 1.2994 (10) Å at 114 K to 1.2951 (10) Å at 180 K; C6-O4: from 1.290 (10) Å at 114 K to 1.2946 (10) at 180 K], which corresponds to population changes of the two disordered proton sites in the hydrogen bond (Tobu et al., 2012) . In the present compound, however, the C3-O2 and C6-O4 bond lengths are almost constant [C3 Table 1 Hydrogen-bond geometry (Å , ) at 130 K. Symmetry codes: (i) x À 1; y À 1; z; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx; Ày þ 1; Àz; (iv) Àx; Ày; Àz. Table 2 Hydrogen-bond geometry (Å , ) at 145 K. Symmetry codes: (i) x À 1; y À 1; z; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx; Ày þ 1; Àz; (iv) Àx; Ày; Àz.
Table 3
Hydrogen-bond geometry (Å , ) at 180 K. Symmetry codes: (i) x À 1; y À 1; z; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx; Ày þ 1; Àz; (iv) Àx; Ày; Àz. Two conformations (A and B forms) of bromanilic acid with respect to the O-H orientation.
1.2937 (17) 
Supramolecular features
In the crystal, the two independent bromanilate anions with different conformations are linked alternately by short O-HÁ Á ÁO hydrogen bonds (Tables 1, 2 and 3) , forming a chain along [211] (Fig. 3) . The adjacent independent anions are almost perpendicular to each other, with dihedral angles of 86.57 (7) (130 K), 86.65 (7) (145 K) and 86.81 (7) (180 K) between the benzoquinone rings. The morpholinium cation connects the anion chains through N-HÁ Á ÁO hydrogen bonds and a weak C-HÁ Á ÁO hydrogen bond into a sheet parallel to (111) (Fig. 4) 
Database survey
Although a search of the Cambridge Structural Database (Version 5.36, last update February 2015; Groom & Allen, 2014) for organic salts and co-crystals with bromanilic acid gave 31 hits, no crystal structure including the A form (Fig. 2) was found.
Synthesis and crystallization
Single crystals of the title compound suitable for X-ray diffraction were prepared by slow evaporation from an acetonitrile solution (200 ml) of bromanilic acid (200 mg) with morpholine (60 mg) at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . C-bound H atoms of the morpholinium cation were positioned geometrically with C-H = 0.99 Å and were refined as riding with U iso (H) = 1.2U eq (C). The N-bound H atom was located in a difference Fourier map and refined freely [refined N-H = 0.85 (3)-0.89 (3) Å ]. Two disordered positions of the H atom in the O-HÁ Á ÁO hydrogen bond were located in a difference Fourier map. Since site occupancy factors and isotropic displacement parameters are correlated and bonding effects also make the site-occupancy factors less reliable, the positional parameters and the occupancies of the H atom were refined, with U iso (H) = 1.5U eq (O), and with distance restraints of O-H = 0.84 (2) Å . (7), 112.9139 (7), 115.9757 (7) 93.5239 (7), 112.9190 (7), 115.9777 (7) 93.5321 (7), 112.9738 (7) 0.0195 (7) 0.0172 (7) 0.0223 (7) 0.0095 (6) 0.0107 (6) 0.0059 (6) C8 0.0187 (7) 0.0251 (7) 0.0177 (7) 0.0129 (6) 0.0066 (6) 0.0051 (6) C9 0.0209 (7) 0.0185 (7) 0.0255 (8) 0.0108 (6) 0.0073 (6) 0.0028 (6) C10 0.0185 (7) 0.0206 (7) 0.0189 (7) 0.0093 (6) 0.0047 (6) 0.0022 (6) sup-7 
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